Gold Standard Development 3
The process of generating the gold standard reports followed a standardized data abstraction 4 process with four major steps: data retrieval, cohort screening, guideline development, 5 selection of reports and annotation (Figure 1 ). 6 7 Figure 1 . Overview of gold standard creation process 8 9
10
Data Retrieval 11
At TMC, the data comprised ICD-9 codes, CPT-4 codes, clinical notes and neuroimaging reports, 12 and were obtained from three EHRs: General Electric Logician (outpatient general medicine), 13 eClinicalWorks (outpatient specialties including neurology and neurosurgery), and Cerner 14 Soarian (all inpatient encounters). At Mayo Clinic, the same types of data were retrieved from 15 the Mayo Unified Data Platform (UDP 
Selection of Reports 55
At Mayo, 262,061 reports were obtained from Mayo EHR based on the CPT inclusion criteria. 56 4000 reports were randomly sampled for cohort screening. 910 were eligible for annotation 57 after applying the ICD exclusion criteria (structured and unstructured). At TMC, 63,419 reports 58 were obtained from TMC EHR based on CPT inclusion criteria. 12,092 reports remained after 59 applying the ICD exclusion criteria (structured). 1000 reports were randomly selected for text 60 screening. 773 reports were eligible for annotation. 61 62
Each site randomly selected 500 radiology reports (Total 1000) from the eligible samples 63 (Mayo: 910, TMC: 773). 400 reports were randomly sample from the total 1000 reports (500 64
Mayo, 500 TMC) and duplicated for double reading in order to calculate inter-annotator 65 agreement (IAA). Each resident was assigned 350 reports stratified by report type (CT, MR) and 66 site (Mayo, TMC). 67
Annotation

68
Two third-year residents (KAK, MSC) from Mayo and two first-year residents (AOR, KN) from 69 TMC performed the annotation. The annotation was organized into two phases. The first phase 70 extended from the finalization of the preliminary guideline until the midpoint when one-half of 71 the reports were annotated. The primary goal for the first phase was to identify new problems 72 that were not captured in the sample data. This allowed the guideline to be more robust in 73 accommodating new data. After the first phase, all problematic cases were reviewed by the two 74 senior clinicians, and the guidelines were updated. The second phase annotation then 75 commenced using the updated guidelines. A consensus meeting was organized to resolve all 76 disagreements after the annotation. All conflicting cases were then adjudicated by the two 77 senior clinicians. The annotation process was supervised by two senior clinicians (LKL, PL). All 78 the issues during the process were documented. The final gold standard corpus consisted of 79 1,000 annotated neuroimaging reports (500 TMC, 500 Mayo). 80 81
